Parkinson's disease (PD) is an age-related neurodegenerative disorder in whose brain massive loss of dopaminergic neurons and formation of Lewy bodies occur in the substantia nigra (SN). L-Dihydroxyphenylamine (L-DOPA) substitution is still considered the gold standard of antiparkinsonian drug therapy. However, there has been little information available on neuroprotective and regenerative therapies. Recently, we have found that pramipexole and talipexole (D 2 /D 3 -dopaminergic agonists) inhibit dopaminergic neurotoxin-induced production of reactive oxygen species and apoptotic cell death. In addition, treatment with these drugs induces enhancement of anti-apoptotic Bcl-2 expression and inhibition of a-synuclein aggregation. Interestingly, recent study suggests that pramipexole treatment delays the progression of early PD symptom. On the other hand, we investigated the transplantation strategy for PD by assessing whether double-transplants of mouse embryonic stem (ES) cell-derived neurons in the striatum (ST) and SN, or subthalamic nucleus (STN), induce functional recovery in rat hemi-parkinsonian model. The study indicates that both the involvement of ST as a place of transplantation and the number of ES cell-derived neurons are essential factors for e‹cacy on PD animal model. Interestingly, an invertebrate planarian can regenerate complete organs, including a wellorganized central nervous system (brain), within about 7 days. The regeneration process of the planarian dopaminergic neural network (tiara) may be divided intoˆve steps: 1) anterior blastema formation, 2) brain rudiment formation, 3) brain pattern formation, 4) the formation of dopaminergic tiara, and 5) functional recovery of dopaminergic motor regulation, with several kinds of genes and molecular cascades acting at each step.
We have established the analytical method for motor function contributed by dopaminergic neurons. When planarians were treated with 1％ ethanol solution, the epithelial cilia were removed from the body surface. At that time, planarians did not smoothly swim in water, and showed slowly inching behavior like inchworm. Although DjTH(RNAi ) planarians could go away from light source by smoothly swimming into water, the inching behavioral activity of DjTH(RNAi ) animals were signiˆcantly reduced in noncilia condition (into 1％ ethanol).
Fig. 6. Regeneration Process of Dopaminergic Tiara and Axon after Decapitation
On theˆrst day after decapitation, either DjTH-immunopositive neurons and axonal projection were not detected in the future brain region and the tail region, respectively. On the third day, DjTH-immunopositive neurons began to be detected at future brain region. On theˆfth day, the number of DjTH-immunopositive neurons was increased and formed complicated networks. Axonal projection from the head region began to be detected at the tail region. On the seventh day, DjTH-immunopositive dopaminergic tiara was completely reconstructed like a naive planarian. VNCs, ventral nerve cords. 
